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(57) A throttle-opening detecting apparatus has a 
case (2) mounted on a handle bar (3) of a vehicle, a 
throttle grip (1) mounted on a leading end side of the 
handle bar (3) so as to be rotatable with respect to the 
handle bar (3), a throttle-opening sensor (8) incorporat- 
ed in the case (2) for detecting a rotation angle of the 
throttle grip (1) and, a friction plate (11) applying a fac- 
tional force in an opposite direction with respect to the 



rotation of the throttle grip (1 ) to the throttle grip (1 ) while 
the throttle grip (1) is rotated so as to provide a throttle- 
opening detecting apparatus which not only can omit the 
throttle wire but also can obtain the rotation load of the 
throttle grip similar to the conventional throttle-opening 
detecting apparatus to thereby permit execution of the 
operation of the throttle grip without giving the driver a 
strange feeling. 
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Description 

BACKGROUND OF THE INVENTION 

1. Field of the invention 5 

[0001] The present invention relates to a throttle- 
opening detecting apparatus which detects the rotation 
angle of a throttle grip mounted on a handle bar in a 
vehicle such as a two-wheeled vehicle to thereby detect 10 
a throttle-opening. 

2. Description of the Related Art 

[0002] A throttle-opening detecting apparatus for use *5 
in a two-wheeled vehicle is structured such that it de- 
tects the rotation angle of a throttle grip mounted on a 
handle bar and transmits a detect signal representing 
the thus-detected rotation angle to an electronic control 
unit carried on board the two-wheeled vehicle. In ac- 20 
cordance with the detect signal, the electronic control 
unit carries out a given operation and, in accordance 
with the result of the operation, the ignition timing of an 
engine or the opening and closing of an exhaust valve 
is controlled. 25 
[0003] A conventional throttle-opening detecting ap- 
paratus, for example, as disclosed in JP-A-4-254278, 
comprises mainly a drive pulley movable together with 
a throttle grip and rotatable in the same direction as the 
throttle grip, a drive gear formed in the lower portion of 30 
the drive pulley, a detecting gear rotatable in meshing 
engagement with the drive gear, and a potentiometer for 
detecting the rotation angle of the detecting gear; and, 
these drive pulley, drive gear, detecting gear and poten- 
tiometer are incorporated in a case fixed to a handle bar. 35 
[0004] In this structure, in case where the throttle grip 
is rotated, not only the drive pulley is worked with the 
rotation of the throttle grip but also the detecting gear in 
meshing engagement with the drive gear formed in the 
lower portion of the drive pulley is rotated. The potenti- *o 
ometer detects the rotation angle of the detecting gear 
to thereby detect the rotation angle of the throttle grip, 
that is, the throttle-opening, and transmits the detected 
value to an electronic control unit. 

[0005] On the other hand, one end of a throttle wire is 45 
fixed to the drive pulley and thus, in case where the drive 
pulley is rotated with the rotation of the throttle grip, the 
throttle wire is pulled by the drive pulley to thereby be 
able to operate a throttle valve connected to the other 
end of the throttle wire. 50 
[0006] However, in the above-mentioned convention- 
al throttle-opening detecting apparatus, since only the 
detected values are transmitted to the electronic control 
unit to thereby control the ignition timing of an engine 
and the opening and closing of an exhaust valve, the 55 
connection of the throttle-opening detecting apparatus 
to the throttle valve requires the throttle wire. The throttle 
wire can be operated so as to be pulled by the drive pul- 



ley due to the rotation of the drive pulley; and, therefore, 
when the throttle wire is in operation, excessive tension 
is applied to the throttle wire, which raises a problem 
that the throttle wire can be cut easily. 
[0007] Also, since the throttle wire slides within an out- 
er tube to transmit the operation of the drive pulley to 
the throttle valve, there arises a problem that, in case 
where the operating oil within the outer tube runs out, 
the operation of the throttle wire becomes heavy. In view 
of this, in case where a signal detected by the throttle- 
opening detecting apparatus is transmitted to the elec- 
tronic control unit and the opening and closing of the 
throttle valve is controlled in accordance with the value 
operated by the electronic control unit, the throttle wire 
can be omitted, which makes it possible to solve the 
problem caused by the throttle wire. 
[0008] However, in case where the throttle wire is 
omitted, there arises another problem that there can be 
obtained almost no load when rotating the throttle grip, 
thereby giving a driver a strange feeling. That is, in case 
where there is no load at all for pulling the throttle wire, 
the throttle grip can be rotated with a very light rotation 
force, which rather makes it difficult to adjust the rotation 
quantity of the throttle grip. 

SUMMARY OF THE INVENTION 

[0009] The present invention aims at eliminating the 
above-mentioned drawbacks found in the conventional 
throttle-opening detecting apparatus. Accordingly, it is 
an object of the present invention to provide a throttle- 
opening detecting apparatus which not only can omit the 
throttle wire but also can obtain the rotation load of the 
throttle grip similar to the conventional throttle-opening 
detecting apparatus to thereby permit execution of the 
operation of the throttle grip without giving the driver a 
strange feeling. 

[0010] According to the present invention as set forth 
in a first aspect, there is provided a throttle-opening de- 
tecting apparatus having a case mounted on a handle 
bar of a vehicle, a throttle grip mounted on a leading end 
side of the handle bar from the case so as to be rotatable 
with respect to the handle bar, a throttle-opening sensor 
incorporated in the case for detecting a rotation angle 
of the throttle grip, and a friction plate applying a friction- 
al force in an opposite direction with respect to the ro- 
tation of the throttle grip to the throttle grip while the 
throttle grip is rotated. 

[0011] According to the present structure, when the 
throttle grip is rotated, a frictional force in the opposite 
direction with respect to the rotation of the throttle grip 
is applied to the throttle grip by the friction plate. Based 
on this frictional force, there can be generated a rotation 
load with respect to the throttle grip. 
[0012] According to the present invention as set forth 
in a second aspect, in the present invention as set forth 
in the first aspect, further having a gear mechanism in- 
cluding a plurality of gears worked with the throttle grip, 
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the gear mechanism being interposed between the 
throttle grip and the throttle-opening sensor, wherein the 
friction plate is urged toward one of the gears of the gear 
mechanism by a plurality of springs. 
[001 3] According to the present invention as set forth 5 
in a third aspect, in the present invention as set forth in 
the second aspect, wherein the friction plate is formed 
as a circular ring including a through hole in such a man- 
ner that the handle bar is inserted in the substantially 
central portion thereof, and the plurality of springs are 10 
concentrically contacted with the friction plate. 
[0014] According to the present invention as set forth 
in a fourth aspect, in the present invention as set forth 
in any one of the first to three aspects, wherein the case 
includes two half-divided cases, the being respectively *5 
mounted onto the handle bar from an upper and a lower 
directions of the apparatus so as to be held the handle 
bar therebetween. 

[001 5] In addition to this, it is preferable that the throt- 
tle-opening sensor is mounted on the upper side of the 20 
case. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0016] 25 

Fig. 1 is a front view of an embodiment of a throttle- 
opening detecting apparatus according to the 
present invention; 

Fig. 2 is a left side view of the embodiment of a throt- 30 
tie-opening detecting apparatus according to the 
present invention; 

Fig. 3 is a section view taken along the line Ill-Ill 
shown in Fig. 2 ; 

Fig. 4 is a section view taken along the line IV-IV 35 
shown in Fig 1 ; 

Fig. 5 is a front view of a drive gear used in the em- 
bodiment of a throttle-opening detecting apparatus 
according to the present invention; 
Fig. 6 is a left side view of the drive gear used in the *o 
embodiment of a a throttle-opening detecting appa- 
ratus according to the present invention; 
Fig. 7 is a perspective view of a detecting gear used 
in the embodiment of a throttle-opening detecting 
apparatus according to the present invention; 45 
Fig. 8 is a left side view of the left end side of a tube 
guide used in the embodiment of a throttle-opening 
detecting apparatus according to the present inven- 
tion, and a front view thereof ; 

Fig. 9 is a typical view of the rotation area of the 50 
tube guide used in the embodiment of a throttle- 
opening detecting apparatus according to the 
present invention; and, 

Fig. 10 is a perspective view of a friction plate, 
springs for urging the friction plate, and a plate case 55 
for storing them therein respectively used in the em- 
bodiment of a throttle-opening detecting apparatus 
according to the present invention. 
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DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[001 7] Now, description will be given below specifical- 
ly of an embodiment of a throttle-opening detecting ap- 
paratus according to the present invention with refer- 
ence to the accompanying drawings. 
[001 8] A throttle-opening detecting apparatus accord- 
ing to the present embodiment is structured such that it 
detects the rotation angle of a throttle grip mounted on 
the handle bar of a two-wheeled vehicle and transmits 
the detect signal to an electronic control unit such as an 
ECU carried on board the two-wheeled vehicle; and, it 
has such an appearance shape as shown in Figs. 1 and 

2. In Figs. 1 and 2, a throttle grip 1 is rotatably mounted 
on the leading end of the right handle bar of the two- 
wheeled vehicle and a resin-made case 2 is fixed to the 
base end side (in Fig. 1, the left end side) of the present 
throttle grip 1. 

[0019] The case 2 includes two half-divided cases, 
that is, an upper case 2a and a lower case 2b; and, the 
upper and lower cases hold a handle bar 3 therebe- 
tween to thereby combine the case 2 and handle bar 3 
into an integral body. The upper and lower cases 2a and 
2b, as shown in Fig. 4, are fixed to each other by insert- 
ing and threadedly engaging two pairs of screws B1 and 
B2 into the upper and lower cases 2a and 2b. By the 
way,, reference characters 2ba, 2aa designate bosses 
which are formed so as to allow the screws B2 to be 
inserted thereinto and threadedly engaged therewith; 
and, although not shown, there are separately disposed 
bosses which allow the screws B1 to be inserted there- 
into and threadedly engaged therewith. 
[0020] The throttle grip 1 rotates coaxially with the 
handle bar 3 to thereby structure an accelerator which 
can obtain an arbitrary engine output and, on the base 
end side of the throttle grip 1, there is formed a flange 
portion 1 a which projects in a direction substantially per- 
pendicular to the extension direction of the handle bar 

3. In the inner peripheral surface of the flange portion 
1a, as shown in Fig. 3, there are formed a pair of upper 
and lower slits 1b. 

[0021] A tube guide 4 is interposed between the throt- 
tle grip 1 and handle bar 3 and can be rotated together 
with the throttle grip 1 to thereby be able to transmit its 
rotation to a drive gear 5 (which will be discussed later). 
In the tube guide 4, as shown in Fig. 8, there is formed 
a projecting portion 4a which can be fitted into and se- 
cured to the pair of slits 1b formed in the throttle grip 1 
and, in the base end (in Fig. 3, the left end) of the tube 
guide 4, there are formed a pair of leg portions 4b which 
project toward a drive gear 5. 

[0022] The leg portions 4b of the tube guide 4 are fit- 
ted with and secured to the right end face of the drive 
gear and, in case where the throttle grip 1 is rotated with 
respect to the handle bar 3, the drive gear 5 can be ro- 
tated through the tube guide 4. By the way, in the base 
end of the tube guide 4, there is formed a flange portion 
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4c which projects in the upward and downward direc- 
tions; and, in the case 2, there is disposed a storage 
portion 2c for storing the flange portion 4c therein. 
[0023] This storage portion 2c is formed in such a 
shape as shown in Fig. 9 and, in part of the inner pe- 
ripheral surface of the storage portion 2c, there is 
formed a recessed portion 2ca which is used to restrict 
the shift range of one flange portion 4c. That is, one 
flange portion 4c is able to shift only within the recessed 
portion 2ca, which restricts the rotation angle of the 
throttle grip 1 to a given range. By the way, the operation 
angle a of the throttle grip 1 according to the present 
embodiment is set for approx. 60° and, in addition to 
this, there is set a play angle of approx. 10°.. 
[0024] Referring now to the drive gear 5, it is made of 
a resin molding. Specifically, it is structured such that, 
as shown in Fig. 5, substantially in the central portion of 
the drive gear 5, there is formed an insertion hole 5a 
through which the handle bar 3 can be inserted; and, in 
the end face of the drive gear 5, there are molded a fitting 
portion 5b engageable with the tube guide 4 and a pro- 
jecting portion 5c projecting upwardly so as to be formed 
as a united body. In the leading end of the projecting 
portion 5c, as shown in Fig. 6, there is formed a teeth 
portion (bevel gear) 5d which is inclined by a given an- 
gle; and, as the drive gear 5c is rotated, the teeth portion 
5d can be shifted in the arrow mark direction in Fig. 6. 
[0025] That is, in case where the throttle grip 1 is ro- 
tated, the rotation power of the throttle grip 1 is trans- 
mitted through the tube guide 4 to the drive gear 5 and, 
therefore, the drive gear 5 can be rotated in the same 
direction as the throttle grip 1 in linking with the throttle 
grip 1. By the way, in the opposite surface of the drive 
gear 5 to the surface thereof that the fitting portion 5b is 
formed in, there is formed an expanded portion 5e which 
is expanded by a given dimension; and, the expanded 
portion 5e cooperates together with a recessed portion 
6b formed in a storage member 6 (which will be dis- 
cussed below) in forming a space for storing a return 
spring S therein. 

[0026] On the other hand, in Fig. 3, on the left side of 
the drive gear 5, the storage member 6 including the 
recessed portion 6b is fixed to the interior of the case 2 
with the handle bar 3 inserted therethrough and, in the 
space defined by the recessed portion 6b and the 
above-mentioned expanded portion 5e, there is stored 
the return spring S. The return spring S includes a tor- 
sion spring one end of which is fixed to the storage mem- 
ber 6 and the other end of which is fixed to the drive gear 
5. And, in case where a driver takes off (loosens) hands 
from the throttle grip 1 which has been rotated, the return 
spring S returns the throttle grip 1 back to the original 
position through the drive gear 5. 
[0027] The upper surface of the storage member 6 is 
formed as a flat surface and, on the flat surface, there 
is disposed a detecting gear 7 so as to be rotated. The 
detecting gear 7, as shown in Fig. 7, includes a substan- 
tially disk-shaped member which can be rotated about 



an axis C which is substantially perpendicular to the ex- 
tension direction of the handle bar 3 and, in part of the 
side surface of the detecting gear 7, there is formed a 
teeth portion (bevel gear) 7a which is inclined by a given 
5 angle. By the way, the detecting gear 7 cooperates to- 
gether with the above-mentioned drive gear 5 in forming 
a gear mechanism. 

[0028] The teeth portion 7a of the detecting gear 7 is 
disposed so as to be meshingly engaged with the teeth 

10 portion 5d of the drive gear 5; and, as the drive gear 5 
is rotated, the teeth portion 7a can be rotated about the 
axis C. Also, on the upper surface of the detecting gear 
7, there is formed a projecting portion 7b which projects 
upwardly. The projecting portion 7b is connected to a 

15 throttle-opening sensor 8 including a potentiometer, so 
that the rotation angle of the detecting gear 7 can be 
detected. 

[0029] That is, in case where the throttle grip 1 is ro- 
tated, the detecting gear 7 is rotated through the tube 

20 guide 4 and drive gear 5, the rotation angle of the de- 
tecting gear 7 is detected by the throttle-opening sensor 
8 to thereby be able to recognize the rotation angle of 
the throttle grip 1 (throttle-opening). By the way, a detect 
signal detected by the throttle-opening sensor 8 is trans- 

25 mitted through a wire 9 (see Figs. 1 and 2) to an elec- 
tronic control unit (not shown) such as an ECU which is 
carried on board the vehicle; and, in accordance with 
the operation value of the electronic control unit, the ig- 
nition timing of an engine as well as the opening and 

30 closing of an exhaust valve can be controlled. 

[0030] Also, since the detect signal detected by the 
throttle-opening sensor 8 is transmitted through the 
electronic control unit to the throttle valve as well to 
thereby be able to control the opening and closing of the 

35 throttle valve, there can be omitted the throttle wire that 
has been used conventionally. This eliminates not only 
the need for the mounting and maintenance of the throt- 
tle wire but also the inconvenience that has been caused 
by the poor operation or cutting of the throttle wire. 

^0 [0031] Here, in Fig. 3, reference character 10 desig- 
nates a plate case which is disposed in the interior of 
the case 2. In the plate case 10, as shown in Fig. 10, 
substantially in the central portion thereof, there is 
formed an insertion hole 10 through which the handle 

45 bar 3 can be inserted, and, concentrically with the inser- 
tion hole 10c, there is formed a circular-ring-shaped 
groove 10a. Into the circular-ring-shaped groove 10a, 
there can be fitted a friction plate 11 which can be con- 
tacted with the drive gear 5 to thereby apply a frictional 

50 force to the drive gear 5. 

[0032] In the case of the friction plate 11, the whole 
shape thereof may be formed by molding a general-pur- 
pose friction material; or, resin or light metal may be 
molded into the shape of the friction plate 11 and the 

55 surface thereof (at least the surface that is to be con- 
tacted with the drive gear 5) maybe then enhanced in 
the roughness. By the way, in the present embodiment, 
there is used a circular-ring-shaped friction plate . How- 
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ever, instead of this, there can also be used other vari- 
ous arrangements; for example, a plurality of rectangu- 
lar-shaped friction plates may be arranged along the cir- 
cular-ring-shaped groove 10a. 

[0033] Also, in the circular-ring-shaped groove 10a, 5 
there are formed four holes 1 0b at regular intervals and. 
into the four holes 10b, there can be stored springs 12 
respectively. That is, after the springs 1 2 are respective- 
ly stored into their associated holes 10b, the friction 
plate 11 is fitted into the circular-ring-shaped groove 10 
10a; and, therefore, the friction plate 11 is always urged 
by the springs 12 in a direction to move apart from the 
plate case 10 (that is, toward the drive gear 5). 
[0034] Accordingly, a resisting force based on the fac- 
tional force can be applied to the rotation of the drive '5 
gear 5 and thus, in case where the throttle grip 1 is ro- 
tated and the drive gear 5 is thereby rotated, there can 
be produced a frictional force in the opposite direction 
to the rotation of the drive gear 5. As a result of this, 
there can be produced a given load when rotating the 
throttle grip 1 , which makes it possible to obtain a similar 
operating feeling to the conventional arrangement in 
which the throttle wire is disposed. 
[0035] Also, by changing the springs 12 and friction 
plate 11, there can be obtained an arbitrary resisting 
force (rotation load), which makes it possible for the driv- 
er to easily become familiar with the present arrange- 
ment when rotating the throttle grip 1. Further, the 
number of the springs 12 is not limited to four as in the 
present embodiment but they may be arranged at a plu- 
rality of positions. As described above, since the friction 
plate 1 1 is urged toward the drive gear 5 by the plurality 
of springs 12, the friction plate 11 can be contacted with 
the drive gear 5 uniformly over the entire area of the 
surface thereof, thereby being able to prevent the fric- 
tion plate 11 from wearing down unevenly. 
[0036] As described above, because the case 2 in- 
cludes the two half-divided cases, that is, the upper case 
2a and lower case 2b, there can be enhanced the effi- 
ciency of an operation to be executed when mounting 
the case 2 onto the handle bar 3. Also, since the throttle- 
opening sensor 8 is mounted on the upper side of the 
case 2, even in case where the rainwater penetrates into 
the case 2, the throttle-opening sensor 8 can be pre- 
vented from being immersed in the rainwater, which 
makes it possible to prevent the malfunction of the throt- 
tle-opening detecting apparatus due to the immersion 
into water of the throttle-opening sensor 8. 
[0037] Although description has been given here to 
fore of the present embodiment, the present invention 
is not limited to this, for example, the gears (drive gear 
and detecting gear) constituting the gear mechanism 
may also include other gears than the bevel gears. That 
is. the teeth of the drive gear and detecting gear may 
not be inclined but the drive gear and detecting gear may 
be both rotated about a shaft extending in parallel to the 
extension direction of the handle bar. Also, in the 
present embodiment, the throttle-opening detecting ap- 



paratus is mounted on the handle bar of the two- 
wheeled vehicle. However, the throttle-opening detect- 
ing apparatus may also be mounted on the other vehi- 
cles (such as an ATV and a snowmobile) including a 
handle bar. 

[0038] According to the present invention as set forth 
in the first aspect, since a frictional force in the opposite 
direction to the rotation direction of the throttle grip is 
applied to the throttle grip by the friction plate to thereby 
generate a rotation load in the throttle grip, not only the 
throttle wire can be omitted but also there can be ob- 
tained a similar throttle grip rotation load to the conven- 
tional throttle-opening detecting apparatus, which al- 
lows a driver to operate the throttle grip without suffering 
from any strange feeling. 

[0039] Also, according to the present invention as set 
forth in the second aspect, because the friction plate is 
urged by the springs toward the given gears which con- 
stitute the gear mechanism, the rotation load of the throt- 
tle grip can be generated positively. Also, by changing 
the dimensions of the springs in various manners, the 
frictional force of the springs can be adjusted to thereby 
provide an arbitrary rotation load in the throttle grip. 
[0040] Further, according to the present invention as 
set forth in the third aspect, since the circular-ring- 
shaped friction plate is urged by a plurality of springs 
disposed on the concentric circle of the friction plate, the 
frictional force can be applied to the given gears over 
the entire area of the friction plate, which not only can 
apply a uniform frictional force but also can prevent the 
friction plate from wearing down unevenly. 
[0041] In addition, according to the present invention 
as set forth in the fourth aspect, because the case in- 
cludes two half-divided cases and is mounted onto the 
handle bar from the upward and downward directions, 
there can be enhanced the efficiency of an operation to 
be executed when mounting the throttle-opening detect- 
ing apparatus onto the handle bar. 



1 . A throttle-opening detecting apparatus comprising; 

a case mounted on a handle bar of a vehicle; 
a throttle grip mounted on a leading end side of 
the handle bar from the case so as to be rotat- 
able with respect to the handle bar; 
a throttle-opening sensor incorporated in the 
case for detecting a rotation angle of the throttle 
grip; and, 

a friction plate applying a frictional force in an 
opposite direction with respect to the rotation 
of the throttie grip to the throttle grip while the 
throttle grip is rotated. 

2. The throttle-opening detecting apparatus as set 
forth in Claim 1, further comprising a gear mecha- 
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nism including a plurality of gears worked with the 
throttle grip, the gear mechanism being interposed 
between the throttle grip and the throttle-opening 
sensor, 

wherein the friction plate is urged toward one 5 
of the gears of the gear mechanism by a plurality of 
springs. 

3. The throttle-opening detecting apparatus as set 
forth in Claim 2, wherein the friction plate is formed 10 
as a circular ring including a through hole in such a 
manner that the handle bar is inserted in the sub- 
stantially central portion thereof, and the plurality of 
springs are concentrically contacted with the friction 
plate. 15 

4. The throttle-opening detecting apparatus as set 
forth in any one of Claims 1 to 3, wherein the case 
includes two half-divided cases, the two 
half-divided cases being respectively mounted onto 20 
the handle bar from an upper and a lower directions 

of the apparatus so as to be held the handle bar 
therebetween. 

5. The throttle-opening detecting apparatus as set 25 
forth in any one of Claims 1 to 4, wherein the throt- 
tle-opening sensor is mounted on the upper side of 
the case. 
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(57) Abstract: 

PURPOSE: To compactly attach a throttle opening sensor 
into a throttle grip. 

CONSTITUTION: A grip mounting unit 12 rotatably 
supported to a handle bar 7, cases 1, 2 fixed to the 
handle bar 7 so as to cover one side of the grip 
mounting unit 12, drive pulley/drive gear 13, 14 built 
in the cases and formed in one side of the grip mounting 
unit 12, throttle wire 11 stopped to the drive pulley 
part 13, detecting gear 21 meshed with the drive gear 14 
rotatably supported to the case and a throttle opening 
sensor 9 connected to the detecting gear 21 are 
provided. When the throttle wire 11 is actuated by 
rotating the grip mounting unit 12, a throttle opening 
is transmitted from the drive gear 14 to the detecting 
gear 21 as a rotational angle of the drive pulley 13, 
and the rotational angle is detected by the throttle 
opening sensor 9 which is a potentiometer. 

COPYRIGHT: (C)1992,JPO&Japio 




-1- 



